Identification and characterization of bone morphogenetic protein 2/4 gene from the starfish Archaster typicus.
A bone morphogenetic protein 2/4 (BMP2/4) gene has been cloned from the starfish, Archaster typicus, for the purpose of investigating the expression pattern of the BMP4 gene in echinoderm embryos which do not produce micromeres. The isolated gene (named AtBMP2/4) contained two exons that encoded the entire coding region. The deduced AtBMP2/4 protein sequence contained 509 amino acids. Sequence comparison showed that it shared high amino acid similarity with sea urchin BMP2/4 and Xenopus BMP2 and BMP4. Northern blot analyses indicated that AtBMP2/4 mRNA initially appears at the blastula stage and has a maximal expression level at the gastrula stage. Whole-mount in situ hybridization revealed that AtBMP2/4 mRNA is expressed in the archenteron, coelomic vesicles, and ectodermal cells of gastrula stage embryos. The observed spatial distribution pattern vastly differs from that of sea urchin SpBMP2/4, which is expressed mainly in the oral ectoderm region of the mesenchyme blastula and early gastrula embryos.